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© One pick weft inserting method and one pick weft inserting control system in jet loom. 



© The present invention relates to a one pick weft 
inserting method and a one pick weft inserting con- 
trol system in a jet loom wherein, in re-starting the 
operation of the jet loom, one pick of weft is inserted 
and the weft is held securely to permit a smooth 
start-up of the jet loom. A weft length measuring 
device and a weft inserting nozzle are operated by a 



one pick command section (10) provided in the said 
control system to ensure one pick weft inserting into 
a warp shed, and after completion of the weft insert- 
ing operation, the warp shed is closed by a shed 
closing control section (20) provided in the control 
system to hold the one pick weft securely, thereby 
preventing breaking, etc. of the weft. 



Fig. 1 
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BACKGROUND ART 

The present invention relates to a one pick weft 
inserting method and a one pick weft inserting 
control system in a jet loom for maintaining one 
pick of inserted weft positively in a re-startable 
state prior to start-up of the jet loom. 

Sometimes, in the event a jet loom stops its 
operation due to defective weft inserting for exam- 
ple, one pick of weft is inserted into a warp shed in 
a stopped state of the loom prior to re-starting of 
the operation of the loom, and thereafter the loom 
is started up. 

Generally, when a defective weft is removed in 
a loom which has been stopped its operation due 
to defective weft inserting for example, the position 
of a cloth fell changes by a distance corresponding 
to an in woven portion of the defective weft and 
this is unavoidable. Further, this positional change 
eventually causes a weaving bar because beating 
is performed at the time of reverse operation of the 
loom after removal of the defective weft. To pre- 
vent the formation of such weaving bar.after a 
defective weft is removed and one pick of weft is 
inserted in advance.Also,by so doing,the correlation 
between the weft and a weft inserting member 
including a main nozzle can be adjusted to a 
normal state.thus resulting in that the certainty of 
the first weft inserting operation after start-up can 
be enhanced. 

Such one pick weft inserting operation 
(hereinafter referred to simply as "one pick weft 
inserting") can be done manualy. It is also known 
to perform this weft inserting operation automati- 
cally by controlling a main nozzle, a weft length 
measuring device disposed behind the main noz- 
zle, and a sub nozzle disposed in front of the main 
nozzle. On this regard, reference is here made to, 
for example, Japanese Patent Laid-Open Nos. 
55660/79, 197350/83 and 185843/85. 

More particularly, while the operation of the 
loom is stopped, the main nozzle and the sub 
nozzle (both will hereinafter be generically named a 
"weft inserting nozzle") are operated and one pick 
of weft is unwound from the weft length measuring 
device and inserted into a warp shed. Particularly, 
according to the technique disclosed in Japanese 
Patent Laid-Open No. 55660/79, on-* oick of in- 
serted weft is sucked by a suction : -zzie provided 
on the side opposite to the feed s de and in this 
state a loom is started up. 

In such conventional technique, one pick weft 
inserting itself is performed in a normal condition 
and a predetermined tension is applied to the in- 
serted weft, so when the loom assumes a state 
permitting the start-up thereof and before it is start- 
ed up, there sometimes occurs breaking or joint, 
resulting in short pick. More particularly, after one 



pick weft inserting and until start-up of the loom it 
is necessary to continue the operation of the weft 
inserting nozzle and that of the suction nozzle and 
thereby continue to maintain the weft at a predeter- 
5 mined tension, so the exposure time to a fluid jet 
becomes too long and there occurs untwisting of 
the weft, thus resulting in the strength being dete- 
riorated to an extreme degree. 

io OBJECT OF THE INVENTION 

The present invention has been accomplished 
in view of the above-mentioned problem of the 
prior art, and it is a principal object of the invention 

75 to provide a one pick weft inserting method and a 
one pick weft inserting control system in a jet loom 
capable of maintaining an inserted one pick weft 
. positively in a state permitting the start-up of the 
loom without causing a short pick due to breaking 

20 or joint when one pick weft inserting has been 
completed. 

DISCLOSURE OF THE INVENTION 

25 For achieving the above object, according to 

the gist of the method as the first invention, when a 
jet loom is to be started up, a weft length measur- 
ing device and a weft inserting nozzle are operated 
for one pick weft inserting, and a warp shed is 

30 closed while the weft is pulled by a weft puiling 
device. 

According to the gist of the control system as 
the second invention, the control system comprises 
a one pick command section for operating a weft 

35 length measuring device, a weft inserting nozzle 
and a weft pulling device in accordance with a 
command signal to carry out a one pick weft insert- 
ing operation, and a shed closing control section 
for closing a warp shed in accordance with a com- 

40 pletion signal provided from the one pick command 
section. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an entire system diagram showing a 
45 control system according to an embodiment of 
the present invention; 

Fig. 2 is an entire explanatory view showing in 
what state the control system illustrated in Fig. 1 
is used; 

so Fig. 3 is a view explanatory of the operation of 
the control system, etc. illustrated in Fig. 2; 
Fig. 4 is a system, diagram of a principal portion 
of a control system according to another em- 
bodiment of the present invention; 

55 Fig. 5 is a flowchart of a control method accord- 
ing to the present invention, using a microcom- 
puter; and 

Fig. 6 is a detailed flowchart of a principal 
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portion of Fig. 5. 
DETAILED DESCRIPTION OF THE INVENTION 

Embodiments of the present invention will be 
described hereinunder with reference to the ac- 
companying drawings. 

A loom used herein is assumed to be an air jet 
loom. As shown in Fig. 2, weft W fed from a feeder 
W1 is measured its length and stored by a drum 
type weft length measuring device D, then is in- 
serted into a warp shed (not shown) through a main 
nozzle MN. 

The weft length measuring device D has a 
drum D1, a retaining pin D2 and a rotary yarn 
guide D3. The rotary yarn guide D3 is rotated by a 
motor D4, whereby the weft W can be wound and 
stored onto the drum D1. By a retaining pin con- 
troller DC in the weft length measuring device D 
the retaining pin D2 is moved to an unwinding 
position at a predetermined time to unwind the weft 
W from the drum D1 and then is moved back to 
the retaining position whereby the unwinding op- 
eration can be stopped. In the vicinity of the drum 
D1 there is provided an unwinding sensor D5 to 
count the number of windings of the weft W being 
unwound from the drum D1 , whereby the length of 
the weft W unwound can be measured and con- 
trolled. 

Along a traveling path of the weft W there are 
disposed plural groups of sub nozzles SNi (i = 1 , 
2, ...). The sub nozzles SNi operate successively 
group by group, whereby the weft W which is 
inserted by the main nozzle MN can be conveyed 
up to the side opposite to the weft inserting side. 

On the side opposite to the weft W inserting 
side there are disposed a weft feeler WF1 for 
detecting a leading end of the weft W inserted, a 
stretch nozzle SP serving as a weft pulling device, 
and an auxiliary weft feeler WF2. The stretch noz- 
zle SP is provided in opposed relation to a bent 
pipe SP1 and air is jetted from the stretch nozzle 
SP, whereby the leading end of the weft W can be 
blown into the bent pipe SP1 and a predetermined 
tension can be applied to the weft W. The auxiliary 
weft feeler WF2 is disposed near the rear end of 
the bent pipe SP1 to detect the weft W. In the 
event of breaking of the inserted weft W, the feeler 
WF2 detects it. 

The main nozzfe MN is connected to an air 
source AC through an on-off valve Vm and a pres- 
sure regulating valve Pm. The sub nozzles SNi are 
connected to the air source AC through on-off 
valves Vsi (i = 1,2 ...) provided in corresponding 
relation to the sub nozzle groups and further 
through a common pressure regulating valve Ps. 
The stretch nozzle SP is connected to a down- 
stream side of the pressure regulating valve Ps 
through an on-off valve Vp. The on-off valves Vm, 



Vsi and Vp are controlled their opening and closing 
motions each independently by a nozzle controller 
NC. 

A one pick weft inserting control system 
5 (simply "control system" hereinafter) A in the jet 
loom comprises a one pick command section 10 
and a shed closing control section 20, as shown in 
Fig. 1. 

The one pick command section 10 of the con- 
10 trol system A comprises a command switch SW, a 
monomultivibrator 11, flip-flops 12, 14 and an AND 
gate 13. 

The command switch SW is connected to set 
terminals S, S of the flip-flops 12 and 14 through - 

75 the monomultivibrator 11, and the output of the 
monomultivibrator 1 1 is drawn out to the exterior as 
a command signal S1. 

An output terminal Q of the flip-flop 12 is not 
only connected to the AND gate 13 but also 

20 branched to the exterior as an operation signal S2. 
An output signal Sf of the weft feeler WF1 is also 
inputted to the AND gate 13. The output of the 
AND gate 13 is not only fed as a completion signal 
S10 to the shed closing control section 20 but also 

25 branched and connected to a reset terminal R of 
the flip-flop 12. On the other hand, another opera- 
tion signal S3 is drawn out to the exterior from an 
output terminal Q of the flip-flop 14, while to a reset 
terminal R of the same flip-flop is fed a start 

30 preparation completion signal S4 from the shed 
closing control section 20. 

When the warp shed is closed, the shed clos- 
ing control section 20 inputs the completion signal 
S10 from the one pick commed section 10 and 

35 outputs the start preparation completion signal S4 
to both the one pick command section 10 and a 
loom control circuit (not shown). The completion 
signal S10 is fed to a set terminal S of a flip-flop 
21, while to an output terminal Q of the same flip- 

40 flop is connected a relay Ry. Further, the start 
preparation completion signal S4 is fed to a reset 
terminal R of the flip-flop 21. 

In the shed closing control section 20 there is 
provided a control amplifier 22 having a speed 

45 setter SS, and a normally open contact Rya of the 
relay Ry is interposed between the control amplifier 
22 and the speed setter SS. The output of the 
control amplifier 22 is connected to a main motor 
M. There is provided an encoder EN connected 

so directly or indirectly to the main motor M to detect 
a rotational angle, as a loom mechanical angle e, of 
a loom spindle which is driven by the main motor. 
The output of the encoder EN in fed to a compara- 
tor 23 which is included in the shed closing control 

55 section 20. A setting unit 24 is attached to the 
comparator 23. The comparator 23 provides an 
output signal which is the start preparation comple- 
tion signal S4. 
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The command signal S1 and the operation 
signals S2, S3 from the control system A are fed to 
the retaining pin controller DC and the nozzle con- 
troller NC, respectively, as shown in Fig. 2. 

Now, an example of how to operate the above 
control system will be described below in detail. 

When the warp shed is opened and the com- 
mand switch SW is operated while the operation of 
the loom is stopped, a command signal S1 is 
produced through the monomultivibrator 11 (see 
Fig. 3). The command signal S1 is fed to the 
retaining pin controller DC, which in turn moves the 
retaining pin D2 from the retaining position to the 
unwinding position, so that the weft W can be 
unwound from the drum D1. On the other hand, 
with the command signal SI, the flip-flops 12 and 
14 in the one pick command section 10 are set and 
operation signals S2, S3 are fed to the nozzle 
controller NC. In accordance with the operation 
signal S2 the nozzle controller NC opens the on-off 
valves Vm and Vsi to operate the main nozzle MN 
and the sub nozzle SNi, whereby the weft W is 
inserted into the warp shed (not shown). Further 
simultaneously with the opening of the on-off 
valves Vm and Vsi, or with an appropriate slight 
time lag, the nozzle controller NC opens the on-off 
valve Vp to operate the stretch nozzle SP in accor- 
dance with the operation signal S3. 

When a predetermined length of the weft W is 
inserted in this way, an output signal is developed 
from the unwinding sensor D5 and it is detected by 
the retaining pin controller DC, which in turn moves 
the retaining pin D2 back to the retaining position 
to stop the unwinding operation for the weft W. At 
this time, the leading end of the weft W is blown 
into the bent pipe SP1 past the front of the weft 
feeler WF1 , but does not reach the weft feeler WF2 
because the weft length is measured exactly by the 
weft length measuring device D. 

When the weft W reaches the weft feeler WF1 , 
an output signal Sf is generated from the weft 
feeler WF1, whereby a completion signal S10 is 
developed as an output signal of the AND gate 1 3. 
With the completion signal S10, the flip-flop 12 is 
reset and the operation signal S2 is extinguished, 
so that the nozzle controller NC closes the on-off 
valves Vm and 'si to ston the operation of the 
main nozzle MN d that . Me sub nozzle SNi. At 
this time, the ,;h nc . SP continues to op- 
erate, so there U no fear ihe weft W becoming 
loose. 

On the other hand, with the completion signal 
S10, the flip-flop 21 in the shed closing control 
section 20 is set. As a result, the relay Ry operates 
and the main motor M is rotated at a low speed 
which is set by the speed setter SS, whereby the 
warp shed can be closed through the loom spindle 
(not shown) and further through a shedding motion 



interlocked with the loom spindle. This closed state 
of the warp can be detected by comparing in the 
comparator 23 the loom mechanical angle 6 from 
the encoder EN with the value set in the setting 

5 unit 24, provided in the setting unit 24 there is set 
a loom mechanical angle 6c corresponding to the 
shed closed state of the warp. Once the warp 
assumes the shed closed state, the weft W is held 
by the warp under a predetermined tension applied 

70 thereto by the stretch nozzle SP. 

Upon detection of the warp shed closed state, 
the comparator 23 outputs the start preparation 
completion signal S4, whereby the flip-flops 21 and 
14 are reset, the main motor M stops, and the 

is operation of the stretch nozzle SP can be stopped 
through the nozzle controller NC. Now, the loom 
may be started up by the loom control circuit on 
condition that the start preparation completion sig- 
nal S4 is present, 

20 

(Other Embodiments) 

The completion signal S10 from the one pick 
command section 10 may be outputted after the 

25 lapse of a predetermined time from the time when 
the command signal S1 was generated, in place of 
being outputted on the basis of the output signal Sf 
of the weft feeler WF1, as shown in Fig. 4. More 
specifically, a time delay element 15 which inputs 

30 the command signal S1 may be used in place of 
the AND gate 13. If the time corresponding to the 
weft traveling time required for the weft W to reach 
the side opposite to the weft inserting side is set as 
a delay time for the time delay element 15, there 

35 can be obtained just the same results as in the 
previous embodiment. 

The above embodiments can also be realized 
by a software using a microcomputer, provided the 
illustrations of Figs. 5 and 6 correspond to the first 

40 embodiment. 

According to a program, with the command 
signal S1 , the weft inserting nozzle comprising the 
main nozzle MN and the sub nozzle SNi and the 
stretch nozzle SP start operating [step (1) in Fig. 5. 

45 the word "step" will be o:-<tted hereinafter]. Subse- 
quently, one pick of weft W is unwound by control- 
ling the retaining pin D2 of the weft length measur- 
ing device D (2), so that the weft W is inserted into 
a warp shed, and the program waits for the com- 

so pletion and results of the operation (3). 

The detailes of step (3) in Fig. 5 are as illus- 
trated in Fig. 6. In Fig. 6, the program confirr s -hat 
the weft W has reached the weft feeler WF1 within 
a predetermined time (31) (33) and not reached the 

55 weft feeler WF2 (32), and concludes that the one 
pick weft inserting has been done successfully. On 
the other hand, in the case where the weft W has 
not reached the weft feeler WF1 within the pre- 
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determined time (31) (33), or when it has reached 
the weft feeler WF2 (32), it is judged that the one 
pick weft inserting has been unsuccessful. In this 
case, the operation of the weft inserting nozzle, etc. 
is stopped (34) and this state is displayed (35). 5 
Now, the program is over. 

When the one pick weft inserting has been 
successful (3), the operation of the weft inserting 
nozzle is stopped (4) and the main motor is driven 
at low speed (5), waiting for warp shed closing (6). w 
Once the warp shed is closed and the weft W is 
held by the warp (6), the operation of the stretch 
nozzle SP is stopped (7). Now, the program is 
over. 

From a comparison between Figs. 5 and 1 it is ;s 
apparent that the steps (1) to (4) in the former 
figure correspond to the one pick command section 
10 in the latter and that the steps (5) and (6) in the 
former figure correspond to the shed closing con- 
trol section 20 in the latter. 20 

The operation stop timing of the stretch nozzle 
SP is not so strict. Once the weft W is held by the 
warp, the possibility of damage of the weft is 
reduced under the pulling force of the stretch noz- 
zle, so the operation of the same nozzle is stopped 25 
at an appropriate time, or it may be kept operating 
until start-up of the loom, in the event of breaking 
of the weft during the warp shed closing operation 
and when this state has been detected by the weft 
feeler WF2, the operation of the stretch nozzle SP 30 
is stopped and the warp may be returned to its 
open shed state. The stretch nozzle SP is not 
limited to such a combined form with the bent pipe 
SP1 as illustrated in Fig. 1. It may be of a type 
wherein a mechanical pulling force is applied to the 35 
weft W using a suitable movable brush or holding 
roller. 

The present invention is also applicable to a 
water jet loom, and in this case it is to necessary to 
use the sub nozzle SNi. 40 

According to the control method of the present 
invention, as set forth hereinabove, one pick weft 
inserting is performed and a warp shed is closed 
while the weft is pulled by the weft pulling device, 
whereby the weft can be maintained stably under a 45 
predetermined tension permitting restart-up of the 
loom by the warp during the long time after the 
one pick weft inserting and until start-up of the 
loom. Consequently, it is possible to effectively 
prevent breaking or joint of the weft during that 50 
period. 

In the control system of the present invention, 
the above method can be carried out easily by 
combining the one pick command section and the 
shed closing control section together. 55 

The present invention relates to a one pick weft 
inserting method and a one pick weft inserting 
control system in a jet loom wherein, in re-starting 



the operation of the jet loom, one pick of weft is 
inserted and the weft is held securely to permit a 
smooth start-up of the jet loom. A weft length 
measuring device and a weft inserting nozzle are 
operated by a one pick command section provided 
in the said control system to ensure one pick weft 
inserting into a warp shed, and after completion of 
the weft inserting operation, the warp shed is 
closed by a shed closing control section provided 
in the control system to hold the one pick weft 
securely, thereby preventing breaking, etc. of the 
weft. 

Claims 

1. A one pick weft inserting method in a jet loom, 
which process comprises, in restarting the op- 
eration of the jet loom, unwinding one pick of 
weft using a weft length measuring means; 
inserting the one pick weft into a warp shed by 
operating a weft inserting nozzle; and closing 
the warp shed to hold the weft while maintain- 
ing the weft under tension using a weft pulling 
means. 

2. A one pick weft inserting method according to 
claim 1, wherein the inserted state of said one 
pick weft into the warp shed is detected by a 
weft feeler, and closing of the warp shed is 
started by a detected signal provided from 
said weft feeler. 

3. A one pick weft inserting method according to 
claim 1 , wherein the warp shed closing opera- 
tion is started after the lapse of a predeter- 
mined time from when a command signal for 
the one pick weft inserting operation is gen- 
erated. 

4. A one pick weft inserting control system in a 
jet loom, comprising a one pick command sec- 
tion for operating a weft length measuring 
means, a weft inserting nozzle and a weft 
pulling means in accordance with a command 
signal to perform a one pick weft inserting 
operation, and a warp shed closing control 
section for closing warp shed in accordance 
with a completion signal provided from said 
one pick command section. 

5. A one pick weft inserting control system ac- 
cording to claim 4, wherein said one pick com- 
mand section includes an AND gate which 
outputs a weft inserting completion signal on 
the basis of an output signal provided from a 
weft feeler. 

6. A one pick weft inserting control system ac- 
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cording to claim 4, wherein said one pick com- 
mand section includes a time delay element 
which outputs a weft inserting completion sig- 
nal after the lapse of a predetermined time 
from when a command signal is generated. 5 
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Fig. 5 
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